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Abstract The developmental pattern of stigma in flowering plants has been little studied 
though it plays an important role in pollen capture. An unusual developmental pattern of 
stigma was observed in three Aquilegia species (Aquilegia yabeana Kitagawa, A. ecalcarata 
Maxim. and A. incurvata P. K. Hsiao) with scanning electron microscopy and fluorescence 
microscopy. The stigmas of Aquilegia flowers were on the ventral sides of the styles, and 
developed into stigmatic papillae by cells along the ventral slits. During anthesis the receptive 
surfaces matured in a sequence from the apical towards the basal ends of the styles, and posed 
for pollinators gradually through the style movement of recurving. Such a developmental 
pattern may enhance reproductive success by the prolongation of stigma receptivity under the 
unpredictable pollination environments. 
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Figs. 1-12. Style movement and stigma development in Aquilegia yabeana. 1-3. The style recurvature during three 
developmental stages. 1. Early stage. 2. Middle stage. 3. Late stage. 4-6. The apical surface of styles at early (4), middle (5) 
and late (6) stages. 7-9. The middle surface of styles at early (7), middle (8) and late (9) stages. 10-12. The basal surface of 
styles at early (10), middle (11) and late (12) stages. 

Scale bar: 1-3, 500 um; 4-12, 25 um. 
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